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5. Popov Yu.V., Dal Cappello C., Joulakian B., Kuzmina N.M. //J. Phys. B: At. Mol. Opt. Phys. 1994. 27. P. 1599.6. �®¯®¢ �.�., � «ì � ¯¯¥««® �., �ã«ïªï �., � à ª¥-¥¢ �.�. // ����. 1995. 107. �. 337.7. �¬¨à®¢ �.�., �¥ã¤ ç¨ �.�. // �¨áì¬  ¢ ����. 1966.3. C. 298.8. �¥ã¤ ç¨ �.�, �®¢®áª®«ìæ¥¢  �.�., �¬¨à®¢ �.�. //����. 1968. 55. �. 1039.9. Clementi E., Roetti C. // At. Data and Nucl. Data Tables. 1974.14. P. 177.10. Silverman J.N., Platas O., Matsen F.A. // J. Chem. Phys. 1960.32. P. 1402.11. Bonham R.A., Kohl D.A. // J. Chem. Phys. 1966. 45. P. 2471.�®áâã¯¨«  ¢ p¥¤ ªæ¨î11.02.98��� 539.125.4 ������������ ��������� ����������� ������ ��������� ����������� ������� ������� � ���������! -��������� ������ ��������. �. �¤¨, �. �. �¢¨à¨¤®¢ , �. �. �¥ã¤ ç¨(�����)�®ª § ®, çâ® ¢ ª¨¥¬ â¨ç¥áª®© ®¡« áâ¨ Q2 > 3 �í�2=c2 , Q2� k2 , ®á®¢®© ¢ª« ¤ ¢ ¯®-¯¥à¥ç®¥ á¥ç¥¨¥ d�T =d(k2) í«¥ªâà®à®¦¤¥¨ï ¥©âà «ìëå ¯¨®®¢ ¤ ¥â ¬¥å ¨§¬ ª¢ §¨ã¯àã£®£®¢ë¡¨¢ ¨ï �0 - ¨ ! -¬¥§®®¢ á ¨å ¯¥à¥áâà®©ª®© ¢ �0 -¬¥§®. �à¥¤« £ ¥âáï ¨á¯®«ì§®¢ âì íâ® á¢®©áâ¢®í«¥ªâ®à®¦¤¥¨ï ¤«ï ¯àï¬®£® §®¤¨à®¢ ¨ï áâàãªâãàë ! -¬¥§®®£® ®¡« ª  ãª«® , çâ® ¯®§¢®«¨â®¯à¥¤¥«¨âì ¥ â®«ìª® ¨¬¯ã«ìá®¥ à á¯à¥¤¥«¥¨¥ ! -¬¥§®  ¢ ãª«®¥, á¯¥ªâà®áª®¯¨ç¥áª¨© ä ªâ®à¥£® ®â¤¥«¥¨ï ¨ ª®áâ âã !NN -¢§ ¨¬®¤¥©áâ¢¨ï, ® â ª¦¥ ¨ ®â®á¨â¥«ìë© § ª ª®áâ â G�NN¨ G!NN .�¤®© ¨§ ¢ ¦¥©è¨å ¯à®¡«¥¬ ¥¯¥àâãà¡ â¨¢®©¤¨ ¬¨ª¨  ¤à®®¢ ï¢«ï¥âáï ®æ¥ª  à®«¨ íää¥ªâ¨¢-ëå ¬¥§®ëå áâ¥¯¥¥© á¢®¡®¤ë ¢ áâàãªâãà¥ ãª«®- , ¨«¨, ¨ë¬¨ á«®¢ ¬¨, ¢®¯à®á ® à®«¨ ¬¥§®®£® ®¡-« ª  ãª«® . �  ¯®á«¥¤¨¥ £®¤ë §¤¥áì  ¬¥â¨«áï áã-é¥áâ¢¥ë© ¯à®£à¥áá. � á¢ï§  á ¯®áâ¥¯¥ë¬ ®á®-§ ¨¥¬  ãç®© ®¡é¥áâ¢¥®áâìî [1{5] â®£® ®¡áâ®-ïâ¥«ìáâ¢ , çâ® í«¥ªâà®à®¦¤¥¨¥ ¬¥§®®¢ ¢ ª¨¥¬ â¨-ç¥áª®© ®¡« áâ¨ k2 6 0; 2 �í�2=c2 , �Q2 > 1 �í�2=c2(k� | 4-¨¬¯ã«ìá ¢¨àâã «ì®£® ¬¥§® , �Q2 | ª¢ ¤-à â 4-¨¬¯ã«ìá  ¢¨àâã «ì®£® ä®â® ) ®áãé¥áâ¢«ï¥â-áï ª ª ª¢ §¨ã¯àã£®¥ ¢ë¡¨¢ ¨¥ ¯¨®  í«¥ªâà®®¬.�  è¥© ¯à¥¤ë¤ãé¥© à ¡®â¥ [5], ¨á¯®«ì§ãï ª®-æ¥¯æ¨î ª¢ §¨ã¯àã£®£® ¢ë¡¨¢ ¨ï ¯à¨   «¨§¥ íªá-¯¥à¨¬¥â «ìëå ¤ ëå [1] ® ¯à®¤®«ì®¬ á¥ç¥¨¨í«¥ªâà®à®¦¤¥¨ï ¯¨®®¢   ¯à®â®¥ ¢ ãª § ®© ª¨-¥¬ â¨ç¥áª®© ®¡« áâ¨, ¬ë ®¯à¥¤¥«¨«¨ ¨¬¯ã«ìá®¥à á¯à¥¤¥«¥¨¥ ¯¨®®¢ ¢ ãª«®¥ Pn�p (k) ¨ á¯¥ªâà®-áª®¯¨ç¥áª¨© ä ªâ®à ¯¨®  Sn�p .� à áá¬ âà¨¢ ¥¬®© ª¨¥¬ â¨ª¥ ¯à®æ¥áá ª¢ §¨ã¯-àã£®£® ¢ë¡¨¢ ¨ï ï¢«ï¥âáï áãé¥áâ¢¥® à¥«ïâ¨¢¨áâ-áª¨¬. � ç áâ®áâ¨, íâ® ¯à¨¢®¤¨â ª â®¬ã, çâ® ®ç¥ì¢ ¦ãî à®«ì ¨£à îâ Z -¤¨ £à ¬¬ë á à®¦¤¥¨¥¬ ¬¥-§®®© ¯ àë, ª®â®àë¥ ¥®¡å®¤¨¬® ãç¨âë¢ âì ¯à¨à áá¬®âà¥¨¨ ¢ « ¡®à â®à®© á¨áâ¥¬¥ («. á.), çâ® ã¢¥-«¨ç¨¢ ¥â  ¬¯«¨âã¤ã ¯à¨¬¥à® ¢¤¢®¥. �®¤ç¥àª¥¬,
çâ® ¨¬¥® íâ® ®¡áâ®ïâ¥«ìáâ¢® ¯®§¢®«¨«®  ¬ [5] ¯®-«ãç¨âì á®£« á¨¥ á íªá¯¥à¨¬¥â®¬ ¤«ï ¢®«®¢®© äãª-æ¨¨ ¯¨® ,  ©¤¥®© ¢ à ¡®â¥ [6] ¯à¨   «¨§¥ ä §�N -à áá¥ï¨ï.�ä®à¬ æ¨ï ® áâàãªâãà¥ ¯¨®®£® ®¡« ª  ¡ë-«  ¨§¢«¥ç¥   ¬¨ ¨§ ¤ ëå ® ¯à®¤®«ì®¬ á¥ç¥-¨¨ �L í«¥ªâà®à®¦¤¥¨ï ¯¨®®¢. � ¬¥ç â¥«ì ï ¢®§-¬®¦®áâì ®âªàë¢ ¥âáï ¯à¨   «¨§¥ á íâ¨å ¦¥ ¯®§¨-æ¨© ª¢ §¨ã¯àã£®áâ¨ ¯®¯¥à¥çëå á¥ç¥¨© �T í«¥ªâà®-à®¦¤¥¨ï ¯¨®®¢ [1, 7]. �  è¥© à ¡®â¥ [8] ¯®ª § -®, çâ® ¯®¯¥à¥ç®¥ á¥ç¥¨¥ ¯à¨ ¤®áâ â®ç® ¡®«ìè¨åQ2 (� 3 �í�2=c2 ) ¨ ¬ «ëå ª¢ ¤à â å ¨¬¯ã«ìá  ¢¨à-âã «ì®£® ¬¥§®  k2 ¯à ªâ¨ç¥áª¨ æ¥«¨ª®¬ ®¯à¥¤¥-«ï¥âáï ¯à®æ¥áá®¬ ª¢ §¨ã¯àã£®£® ¢ë¡¨¢ ¨ï �-¬¥§®-®¢, ¯¥à¥áâà ¨¢ îé¨åáï ¢ à¥§ã«ìâ â¥ í«¥ªâà®®£®ã¤ à  ¢ ¯®«®¦¨â¥«ìë© ¯¨®. �âáî¤  á«¥¤ã¥â, çâ®¨§ãç¥¨¥ ¯®¯¥à¥ç®£® á¥ç¥¨ï �T í«¥ªâà®à®¦¤¥¨ï¯¨®®¢ ¯®§¢®«ï¥â ¯®«ãç¨âì ¨ä®à¬ æ¨î ® áâàãªâãà¥�-¬¥§®®£® ®¡« ª  ãª«® .�  áâ®ïé¥© à ¡®â¥  è   «¨§ [8] �-¬¥§®®-£® ®¡« ª  à á¯à®áâà ï¥âáï   ! -¬¥§®®¥. � íâ®©æ¥«ìî à áá¬ âà¨¢ ¥âáï ª¢ §¨ã¯àã£®¥ ¢ë¡¨¢ ¨¥ ¥©-âà «ìëå ¯¨®®¢. �â® ¢ë¡¨¢ ¨¥ ®áãé¥áâ¢«ï¥âáï § áç¥â ¯à¥¢à é¥¨ï �0 - ¨ ! -¬¥§®®¢ ¢ �0 -¬¥§® ¯®¤¤¥©áâ¢¨¥¬ ¢¨àâã «ì®£® ä®â® . �¤¥áì ¢®§¨ª ¥â ®-¢®¥ ï¢«¥¨¥ | ¨â¥àä¥à¥æ¨ï  ¬¯«¨âã¤ �0 - ¨ ! -¬¥-



20 �¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü 3§®®¢. �â® ®¡áâ®ïâ¥«ìáâ¢® ¯®§¢®«ï¥â ¯à¨ ¨§¢¥áâ®©ª®áâ â¥ G�NN ¥§ ¢¨á¨¬® ®¯à¥¤¥«¨âì ¥ â®«ìª®ª®áâ âã G!NN , ® ¨ ®â®á¨â¥«ìë© § ª ª®áâ âG�NN ¨ G!NN ¢§ ¨¬®¤¥©áâ¢¨ï ãª«®®¢ á ! - ¨�-¬¥§® ¬¨ (â. ¥. ®¯à¥¤¥«¨âì, ®¤¨ ª®¢ë¥ ¨«¨ à §ë¥§ ª¨ ¨¬¥îâ íâ¨ ª®áâ âë).1. �á®¢ë¥ à áç¥âë¥ ä®à¬ã«ë�¨ää¥à¥æ¨ «ì®¥ á¥ç¥¨¥ d3�=d(W 2)d(Q2)d(k2)í«¥ªâà®à®¦¤¥¨ï ¯¨®®¢ ¤ ¥âáï á«¥¤ãîé¥© ä®à¬ã-«®© [1]: d3�dW 2dQ2dk2 = ��"d�Ldk2 + d�Tdk2 � ;£¤¥ W | ¨¢ à¨ â ï ¬ áá  ª®¥çëå  ¤à®®¢,Q2 = �q2 , q� | ¨¬¯ã«ìá ¢¨àâã «ì®£® ä®â® ," = [1 + (2q2=Q2) tg2(�e=2)]�1 , �e | ã£®« à áá¥ï¨ïí«¥ªâà®®¢ ¢ «. á., q | âà¥å¬¥àë© ¨¬¯ã«ìá ä®â® ,� | ¯®â®ª ä®â®®¢:� = �(4�)2 W 2 �M2E2eM2Q2 11� ";Ee | í¥à£¨ï í«¥ªâà®®¢ ¢ «. á., M | ¬ áá  ãª«®- . �à¥¤¯®« £ ¥âáï, çâ® ¯®  §¨¬ãâ «ì®¬ã ã£«ã ¬¥¦-¤ã ¯«®áª®áâï¬¨ í«¥ªâà®®¢ ¨ ª®¥çëå  ¤à®®¢ ¯à®-¢¥¤¥® ¨â¥£à¨à®¢ ¨¥.�à®¤®«ì®¥ ¨ ¯®¯¥à¥ç®¥ á¥ç¥¨ï ¤ îâáï ä®à¬ã-« ¬¨ [5] d�Ldk2 = jJ�=0j232�W jqj(W 2�M2) ;d�Tdk2 = 12 njJ�=1j2+ jJ�=�1j2o32�W jqj(W 2�M2) ;£¤¥ J�=0;�1 | ¬ âà¨çë¥ í«¥¬¥âë ®â áª «ïà®£®¯à®¨§¢¥¤¥¨ï  ¤à®®£® â®ª  J�   ¢¥ªâ®àë e�� , å -à ªâ¥à¨§ãîé¨¥ ¯®«ïà¨§ æ¨î ¢¨àâã «ì®£® ä®â® .� á¨áâ¥¬¥ ª®®à¤¨ â á ®áìî zjjq íâ¨ ¢¥ªâ®àë ¨¬¥îâ¢¨¤ e�=�1 = (0; e�); e�=0 = 1Q(jqj; 0; 0; q0) ;£¤¥ e�=�1 = ��(ex�i�ey)=p2 ¨ ex , ey | ¥¤¨¨çë¥¢¥ªâ®àë ¢¤®«ì ®á¥© x ¨ y .�¢ §¨ã¯àã£®¬ã ¬¥å ¨§¬ã (à¨á. 1) á®®â¢¥âáâ¢ã¥âá«¥¤ãîé ï § ¯¨áì ¬ âà¨çëå í«¥¬¥â®¢ ®â  ¤à®-®£® â®ª  [5]: J� = J(�)� + J(!)� ;J(�)� =�eg�NNu0�(�)�u 1k2 +m2� g��ym� F��(Q2)"(�)�� ;J(!)� =�eg!NNu0�(!)�u 1k2 +m2! g!�ym� F!�(Q2)"(!)�� ;

£¤¥ u; u | ®¡ëçë¥ ¤¨à ª®¢áª¨¥ á¯¨®àë, ®à¬¨à®-¢ ë¥ ãá«®¢¨¥¬ uu = 2M ; g�NN , g!NN | ¢¥àè¨-ë¥ äãªæ¨¨, ¢ª«îç îé¨¥ ¢ á¥¡ï ª®áâ âë á¢ï§¨�- ¨ ! -¬¥§®®¢ á ãª«® ¬¨ G�NN , G!NN ¨ ä®à¬-ä ªâ®àë ¢¨¤  (�2�(!)�m2�(!))(�2�(!)�k2)�1 ; m� , m� ,m! | ¬ ááë �0 -, �0 - ¨ ! -¬¥§®®¢; �(�;!)� |®¡ëç®¨á¯®«ì§ã¥¬ë¥ [9, 10] íää¥ªâ¨¢ë¥ ¢¥àè¨ë ¨á¯ãáª -¨ï ãª«® ¬¨ �- ¨ ! -¬¥§®®¢:�(�;!)� = � � {�;!2M ���k� ;��� = (1=2)(�����) , � | ¤¨à ª®¢áª¨¥ ¬ âà¨-æë, {�;! |   «®£  ®¬ «ì®£® ¬ £¨â®£® ¬®¬¥-â  ¢ í«¥ªâà®¬ £¨â®© ¢¥àè¨¥ ãª«® , F��(Q2) ,F!�(Q2) | ä®à¬ä ªâ®àë ¯¥à¥å®¤®¢ �0 ! �0 ¨! ! �0 ¯®¤ ¤¥©áâ¢¨¥¬ ¢¨àâã «ì®£® ä®â® , ¢§ï-âë¥  ¬¨ ¨§ à ¡®âë [4], "�� � "��"�e��q"k� , "��"� |¥¤¨¨çë©  â¨á¨¬¬¥âà¨çë© â¥§®à ¢ ¯à®áâà áâ-¢¥ �¨ª®¢áª®£®. � ªâ®à "�� ¢®§¨ª ¥â ¯à¨ à áç¥â¥â®ª®¢ ¨§ « £à ¦¨   ¢§ ¨¬®¤¥©áâ¢¨ï �(!)�L�(!)� =�g�(!)�"��"� @�A��@"��m� :
�¨á. 1. �¨ £à ¬¬  ª¢ §¨ã¯àã£®£® ¢ë¡¨¢ ¨ï ¥©âà «ì®-£® ¯¨®  ¨§ ¯à®â® : Pe , P 0e ¨ p , p0 | ¨¬¯ã«ìáë  -ç «ìëå ¨ ª®¥çëå í«¥ªâà®®¢ ¨ ãª«®®¢ á®®â¢¥âáâ¢¥-®, q ¨ k | ¨¬¯ã«ìáë ¢¨àâã «ìëå ä®â®  ¨ ¬¥§® á®®â¢¥âáâ¢¥®, k0 | ¨¬¯ã«ìá à®¦¤ ¥¬®£® ¯¨® �«ï  å®¦¤¥¨ï á¥ç¥¨© d�L=d(k2) , d�T =d(k2) ¬ ¥®¡å®¤¨¬ë ¢¥«¨ç¨ëjJ�j2 = ���J(�)� + J(!)� ���2 == ���J(�)� ���2 + ���J(!)� ���2 + 2Re�J(�)� J(!)�� � : (1)�¡®§ ç¨¬ ç¥à¥§ a�! á«¥¤ãîéãî ª®¬¡¨ æ¨î¬®¦¨â¥«¥©:a�!=2e2g�NN(k)g!NN(k)(k2�m2�)(k2�m2!) g��yg!�ym2� F��(Q2)F!�(Q2):(2)



�¥áâ¨ª �®áª®¢áª®£® ã¨¢¥àá¨â¥â . �¥à¨ï 3. �¨§¨ª . �áâà®®¬¨ï. 1999. ü3 21� «®£¨ç® ç¥à¥§ a� ¨ a! ¡ã¤¥¬ ®¡®§ ç âì ¯à®¨§-¢¥¤¥¨¥ ¢¨¤  (2) á § ¬¥®© !! � ¨ �! ! á®®â¢¥â-áâ¢¥®. �®£¤ ���J(�)� ���2 = 12a� Spf(p0+M)�(�)�(p+M)�(�)�g"��"��� ;Re�J(�)� J(!)�� � == 12a�! Spf(p0+M)�(�)�(p+M)�(!)�g"��"��� ;£¤¥ p ¨ p0 | ¨¬¯ã«ìáë  ç «ì®£® ¨ ª®¥ç®£® ãª-«®®¢. �¥«¨ç¨  jJ(!)� j2 ¯®«ãç ¥âáï ¨§ jJ(�)� j2 § ¬¥-®© �! ! .�¥á«®¦ë© à áç¥â ¯à¨¢®¤¨â ª â®¬ã, çâ®12 Spf(p0+M)�(�)�(p+M)�(!)�g==�g�� 2(1+ {�)(1+{!)(pp0�M2) ++ p�p� �4(1� {�{!) + 2{�{!M2 (pp0+M2)� :� à¥§ã«ìâ â¥ ¤«ï «. á. ¯®«ãç ¥¬:¯à¨ �=�1Re�J(�)� J(!)�� � = a�!M2 ���4(1�{�{!) + 2{�{!M (E0+M)� q22 (k2x+ k2y)�� 2a�!(1 +{�)(1+{!)M(E0�M)� (3)� �Q22 (k2x+ k2y)� (qzk0� q0kz)2� ;¯à¨ �= 0 Re�J(�)� J(!)�� � == 2a�!(1+ {�)(1+ {!)M(E0�M)Q2(k2x+ k2y):�¤¥áì kx; ky | ª®¬¯®¥âë ¢¥ªâ®à  k , E0 |í¥à£¨ï ª®¥ç®£® ãª«®  ¢ «. á.� ä®à¬ã«¥ (3) ¢¥«¨ç¨  a�! á®¤¥à¦¨â g�NN ¨g!NN , ï¢«ïîé¨¥áï äãªæ¨ï¬¨ k2 . �¬¥áâ® ¨å ¬ë¬®¦¥¬ ¢¢¥áâ¨ ¢®«®¢ë¥ äãªæ¨¨  �0N (k) ¨  !N(k) ,®¯à¥¤¥«ï¥¬ë¥ ª ª �0(!)N (k) = hN 0jakmjNi;£¤¥ akm | ®¯¥à â®à ¯®£«®é¥¨ï �0(!)-¬¥§®  á ¨¬-¯ã«ìá®¬ k ¨ ¯à®¥ªæ¨¥© á¯¨  m . �¥¦¤ã ª¢ ¤à â®¬ä®à¬ä ªâ®à  ¨ ª¢ ¤à â®¬ ¬®¤ã«ï ¢®«®¢®© äãª-

æ¨¨, ãáà¥¤¥®© ¯® á¯¨ ¬, ¨¬¥¥â ¬¥áâ® á®®â®è¥-¨¥ [5, 8]��� �0(!)N (k)���2 = ���R�0(!)N (k)���24� = g2�(!)NN(k)A�(!)(k);£¤¥A�(!)(k) = 23 1(k0� "�(!))2 �� 1(4�)3"�(!)(k)EN(k)M �2(1+{�(!))2 ���2M �M � k0+ "�(!)(k)� k2m2�(!) � (pp0�M2)�++�12 {�(!)M2 (pp0+M2)� 2(1+{�(!)){�(!)��� �2M � k0 + "�(!)(k)�2 k2m2�(!)�:2. �¡áã¦¤¥¨¥ ¨ à¥§ã«ìâ âë� ááç¨â ë¥ ¤¨ää¥à¥æ¨ «ìë¥ ¯®¯¥à¥çë¥ á¥-ç¥¨ï �T í«¥ªâà®à®¦¤¥¨ï ¥©âà «ìëå ¯¨®®¢¯à¥¤áâ ¢«¥ë   à¨á. 2 ¨ 3. �ë à áá¬ âà¨¢ ¥¬ íâ¨ªà¨¢ë¥ ª ª ®à¨¥â¨à ¤«ï ¯®áâ ®¢ª¨ íªá¯¥à¨¬¥-â : íªá¯¥à¨¬¥â «ìë¥ ¤ ë¥ ¯® ª¢ §¨ã¯àã£®¬ã ¢ë-¡¨¢ ¨î �0 -¬¥§®®¢ ¯®ª  ®âáãâáâ¢ãîâ. � ë¥  à¨á. 2 á®®â¢¥âáâ¢ãîâ ¢¯®«¥ ¤®áâã¯ë¬ § ç¥¨ï¬Q2 = 3;3 �í�2=c2 , W = 2;65 �í�, ¯à¨ ª®â®àëå ¡ë-«  ¨áá«¥¤®¢   à¥ ªæ¨ï p(e; e0�+)n [7]. �â¨ § ç¥¨ïQ2 ¨ W á®£« áãîâáï á à áá¬ âà¨¢ ¥¬ë¬ ¤¨ ¯ §®®¬k2 = 0�0;4 �í�2=c2 (¢ ®¡« áâ¨ ª¢ §¨ã¯àã£®£® ¢ë¡¨-¢ ¨ï k2 � Q2 , ¯à¨ íâ®¬ ¢¥¬ áá®¢ë¥ ¯®¯à ¢ª¨ ¥¡ã¤ãâ ¨£à âì ¯à¨æ¨¯¨ «ì®© à®«¨).
�¨á. 2. � à¨ âë ®¦¨¤ ¥¬®£® ¯®¯¥à¥ç®£® á¥ç¥-¨ï ¤«ï à §ëå § ç¥¨© ª®áâ âë G2�NN=4� ¨à §ëå ®â®á¨â¥«ìëå § ª®¢ G�NN ¨ G!NN¯à¨ Q2 = 3;3 �í�2=c2 , W = 2;65 �í�,�! = �� = 1;4 �í�/c : G2!NN=4� = 30 (èâà¨å-¯ãª-â¨àë¥ ªà¨¢ë¥), 10 (á¯«®èë¥) ¨ 5 (èâà¨å®¢ë¥);¦¨àë¥ ªà¨¢ë¥ á®®â¢¥âáâ¢ãîâ à §ë¬ § ª ¬ G�NN¨ G!NN , â®ª¨¥ | ®¤®¬ã § ªã
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�¨á. 3. �¨ää¥à¥æ¨ «ì®¥ á¥ç¥¨¥ ¢ è¨à®ª®¬ ¤¨ ¯ §®-¥ k2 ¯à¨ Q2 = 15 �í�2=c2 . �¡®§ ç¥¨ï ªà¨¢ëå â¥ ¦¥,çâ®   à¨á. 2�à¨ à áç¥â¥ ¨á¯®«ì§®¢ ë § ç¥¨ï g2!�=g2�� == 10 [4, 11, 12], {! = 0;14 � 0;20 [13]. �®áâ âëg�� , G�NN ¨ {� ¯à¨¢¥¤¥ë ¢ à ¡®â¥ [8]. �«ï ª®-áâ âë ®¡à¥§ ¨ï �! , ª ª®â®à®© à¥§ã«ìâ âë, ¯à¥¤-áâ ¢«¥ë¥   à¨á. 2, ¬ «®çã¢áâ¢¨â¥«ìë, ¯à¨ïâ®§ ç¥¨¥ �! =�� = 1;4 �í�/c [8].�« £®¤ àï ¨â¥àä¥à¥æ¨®®¬ã ç«¥ã ¢ ä®à¬ã-«¥ (1) à¥§ã«ìâ â § ¢¨á¨â ®â ®â®á¨â¥«ì®£® § ª ª®áâ â G�NN ¨ G!NN , ª®â®àë©, ª ª ¢¨¤® ¨§à¨á. 2, ¢¯®«¥ ¬®¦¥â ¡ëâì ãáâ ®¢«¥ á ¯®¬®éìîíªá¯¥à¨¬¥â . �à¨ íâ®¬ ¡ã¤¥â ¨ áãé¥áâ¢¥® ãâ®ç-¥  ¢¥«¨ç¨  G2!NN=4� , ¤«ï ª®â®à®© ¯®ª  ¨¬¥¥âáïà §¡à®á § ç¥¨© (®â 5 ¤® 30) [14{18].�â®¡ë  ¤¥¦® ®¯à¥¤¥«¨âì ¢¥«¨ç¨ã �! (¨ ¯à®-¢¥à¨âì �� ), ã¦®, ®ç¥¢¨¤®, à áè¨à¨âì ¤¨ ¯ §®§ ç¥¨© k2 ¤® 3 �í�2=c2 , çâ® âà¥¡ã¥â ¢ á¢®î ®ç¥-à¥¤ì ã¢¥«¨ç¥¨ï Q2 ¯à¨¬¥à® ¤® 15 �í�2=c2 . �â¨¬,¡®«¥¥ âàã¤ë¬ ¤«ï íªáª«î§¨¢ëå íªá¯¥à¨¬¥â®¢, ª¨-¥¬ â¨ç¥áª¨¬ ãá«®¢¨ï¬ á®®â¢¥âáâ¢ã¥â à¨á. 3, £¤¥ ¯®-
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